
UNITED STATE^^EPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


09/544, 822 


0 4 / 0 S / 'J 0 




r 


4 


24 1 us 


r 




n 

NH21/092S 


EXAMINER 




i lb'' 


J ON El: 












ART UNIT 


PAPER NUMBER 




D 











r(^i\ :\ I 1:. r i i V UT 841 1 D 



DATE MAILED: 



09/2S/0 1 



Please find below and/or attached an Office communication concerning this application or 
proceeding. 

Commissioner of Patents and Trademarks 



-90C (Rev. 2/95) 



1- File Copy 



Office Action Summary 



Application No. 

09/544,822 
Examiner 



Josetta I, Jones 



Applicant(s) 

JIANG, TONGBI 



Art Unit 

2812 



, I '^^ <£.V \£. 

Period for Re^y'^'^^ P^rE of this communication appears on the cover sheet with the corresponde nce address 

^^.".'^'^7^^^° STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. ~ ' 

■ !^iri^"^m°l[^irM™l''^^ available under the provisions of 37 CFR 1.136(a). In no event, hov^ever. may a reply be timely filed 
alter SIX (6) MONTHS from the nnailing date of tliisoommunioation. umoiyiiiou 

' tf NO n^^H for r!,?|!!!?Hf T ^fT 'T ^^".^^ <?°^ "^V^- « '^P^V within the statutory minlmurr. of thirty (30) days will be considered timely 

Status 
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DETAILED ACTION 
Claim Rejections - 35 (JSC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

^f^l invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an International application 
by another who has fulfllled the requirements of paragraphs (1), (2), and (4) of section 371 (c) of this 
ttle before the invention thereof by the applicant for patent. 

Claims 1-2, 5-6, 9-12,15 and 58-60 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Kodnani et al., U.S. Patent No. 6,248,614. 

With regard to claim 1 , Kodnani et al disclose applying a wetting agent layer to 
one of said surface of said semiconductor device and said surface of said substrate 
(see column 4, lines 40-65; column 7, lines 31-35; and column 7, lines 60-64); and 
applying a flowable material between the substrate and the semiconductor device (see 
column 7, lines 1-7). 

With regard to claim 2, Kodnani et al disclose wherein said semiconductor device 
is attached to said substrate (see column 7, lines 1-3). 

With regard to claim 5, Kodnani et al disclose wherein said wetting agent layer 
comprises at least one layer (see column 4, lines 40-65). 

With regard to claim 6, Kodnani et al disclose wherein said wetting agent layer 
comprises one or more layers (see column 4, lines 40-65). 

With regard to claim 9, Kodnani et al disclose wherein said applying said wetting 
agent layer comprises providing a material for increasing the surface tension to one of 
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said active surface and said top surface for the application of an underfill material (see 
column 4, lines 49-52 and column 7, lines 31-35). 

With regard to claim 10, Kodnani et al disclose providing a semiconductor device 
having an active surface, another surface, a first end, a second end, a first lateral side 
and a second lateral side, said first end, said second end, said first lateral side, and said 
second lateral side forming at least a portion of a periphery of said semiconductor 
device (see column 4, lines 32-34 and figure 3); providing a substrate having an upper 
surface, a first side wall, a second side wall, a first lateral side wall and a second lateral 
side wall (see figure 3); applying a wetting agent layer to one of said active surface of 
said semiconductor and said upper surface of said substrate (see figure 3; column 4, 
lines 40-65 and column 7, lines 31-35); and applying a flowable material between said 
semiconductor device and said substrate (see column 7, lines 1-7). 

With regard to claim 11, Kodnani et al disclose wherein said flowable material is 

applied substantially adjacent to at least one end of said semiconductor device (see 

column 7, lines 1-7 and figure 3). 

With regard to claim 12, Kodnani et al disclose wherein said flowable material 

substantially fills a gap between said semiconductor device and said substrate (see 

column 7, lines 1-7 and figure 3). 

With regard to claim 15, Kodnani et al disclose wherein said flowable material is 

provided substantially adjacent to said at least a portion of the periphery of said 

semiconductor device to fill a gap between said substrate and said semiconductor 

device (see column 7, lines 1-7 and figure 3). 
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With regard to claim 58, Kodnani et al disclose providing a semiconductor device 
having an active surface (see column 4, lines 32-35 and figure 3); providing a substrate 
having an upper surface (see column 7, lines 30-35 and figure 3); applying a wetting 
agent layer to one of said active surface of said semiconductor device and said upper 
surface of said substrate (see column 4, lines 40-65 and column 7, lines 30-35); 
connecting said semiconductor device to said substrate so that said active surface of 
said semiconductor devices faces said upper surface of said substrate (see column 7, 
lines 1-3 and figure 3); and applying an underfill material between the substrate and the 
semiconductor device (see column 7, lines 1-7). 

With regard to claim 60, Kodnani et al disclose wherein said wetting agent layer 
comprises at least one layer (see column 4, lines 40-65). 



Claim Rejections - 35 CISC § 103 



The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the Invention was made. 

Claims 4, 13-14, 16-30 and 59 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kodnani et al., U.S. Patent No. 6,248,614 as applied to claims 1-2, 5- 

6, 9-12,15 and 58-60 above, and further in view of Akram et al., U.S. Patent No. 



5,766,982. 
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Kodnani et al fail to disclose the following steps: (1) wherein said applying said 
wetting agent layer comprises any one of a dispensing method, a brushing method, and 
a spraying method (claims 4, 59); (2) wherein said substrate includes an aperture 
extending through said substrate (claim 13); (3) wherein said aperture is located 
adjacent to said another surface of said semiconductor device (claim 14); (4) elevating 
at least said first side wall of said substrate and said first end of said semiconductor 
device (claim 16); (5) wherein said elevating said first side wall of said substrate 
comprises placing said substrate on a support structure and elevating at least one 
portion of said support structure (claim 17); (6) providing a dam on the substrate 
adjacent to at least one of said first end, said second end, said first lateral side and said 
second lateral side of said semiconductor device (claim 1 8); (7) wherein said dam 
extends to substantially between said semiconductor device and said substrate (claim 
19); (8) vibrating one of said semiconductor device and said substrate (claim 20); (9) 
wherein said vibrating one of said semiconductor device and said substrate comprises 
placing said substrate on a support structure and vibrating said support structure (claim 
21 ); (10) providing said flowable material substantially adjacent said first end of said 
semiconductor device for filling between said substrate and said semiconductor device 
by one or more forces acting upon said flowable material (claim 22); (11) wherein said 
substrate includes at least one aperture extending through said substrate and 
substantially located adjacent to said another surface of said semiconductor device 
(claim 23); (12) wherein said flowable material is provided through said at least one 
aperture of said substrate substantially filling a gap between said substrate and said 
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semiconductor device (claim 24); (13) providing said flowable material substantially 
adjacent to said first end of said semiconductor device for filling a gap between said 
substrate and said semiconductor device (claim 25); (14) providing said flowable 
material substantially adjacent to said first end and one of said first lateral side and said 
second lateral side of said semiconductor device for filling a gap between said substrate 
and said semiconductor device (claim 26); (15) wherein said substrate includes at least 
one aperture extending therethrough and substantially located adjacent to said another 
surface of said semiconductor device (claim 27); (16) wherein said flowable material is 
provided through said at least one aperture (claim 28); (17) wherein said flowable 
material is provided from below said substrate (claim 29); (18) wherein said flowable 
material is provided through said at least one aperture contacting at least a portion of 
said another surface of said semiconductor device (claim 30); (19) wherein said 
applying flowable material between said semiconductor device and said substrate 
further comprises placing said semiconductor device and said substrate in a chamber, 
said chamber having an atmosphere therein having a variable pressure (claim 31); (20) 
varying the pressure of said atmosphere in said chamber for said flowable material 
substantial filling a gap between said semiconductor device and said substrate (claim 
32). 

With regard to claims 4 and 59, examiner takes official notice that it would have 
been obvious to one skilled in the art at the time of the invention to apply a wetting 
agent layer by a dispensing method, a brushing method or a spraying method because 
those are well known methods of application that provide a uniform wetting agent layer. 
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With regard to claim 13, Akram et al disclose wherein said substrate includes an 
aperture extending through said substrate (see figures 5-7 and column 6, lines 65-67 
and column 7, lines 1-2). It would have been obvious to one skilled in the art at the time 
of the invention to have an aperture in the substrate that is used in the underfill process 
because such an opening provides an even distribution of underfill between the 
substrate and the semiconductor device. 

With regard to claim 14, Akram et al disclose wherein said aperture is located 
adjacent to said another surface of said semiconductor device (see figure 7). It would 
have been obvious to one skilled in the art at the time of the invention to locate the 
aperture adjacent to another surface of the semiconductor device because such a 
location provides an even distribution of underfill. 

With regard to claim 16, Akram et al disclose elevating at least said first side wall 
of said substrate and said first end of said semiconductor device (see column 7, lines 
16-17 and column 7). It would have been obvious to one skilled in the art at the time of 
the invention to elevate a first side wall of the substrate and first end of said 
semiconductor device because elevating the wall and end allows the underfill to flow to 
the other side of the package and not collect unevenly on one side of the package. 

With regard to claim 1 7, Akram et al disclose wherein said elevating said first 
side wall of said substrate comprises placing said substrate on a support structure and 
elevating at least one portion of said support structure (see figures 5-7 and column 4, 
lines 35-38). It would have been obvious to one skilled in the art at the time of the 
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invention to place the substrate on a support structure because the support structure 
provides stability to the substrate and device that is being elevated. 

With regard to claim 18, Akram at al disclose providing a dam on the substrate 
adjacent to at least one of said first end, said second end, said first lateral side and said 
second lateral side of said semiconductor device (see column 7, lines 2-15). It would 
have been obvious to one skilled in the art at the time of the invention to provide a dam 
on the substrate adjacent to the ends and sides of the semiconductor because a dam is 
useful in containing underfill dispensed between the device and the substrate. 

With regard to claim 19, Akram et al disclose wherein said dam extends to 
substantially between said semiconductor device and said substrate (see figure 7). It 
would have been obvious to one skilled in the art at the time of the invention to extend 
the dam substantially between the device and substrate because the location of the 
dam prevents the distribution of the underfill outside of the device/ substrate region. 

With regard to claim 20, Akram et al disclose vibrating one of said semiconductor 
device and said substrate (see column 5, lines 66-67 and column 6, lines 1-5). It would 
have been obvious to one skilled in the art at the time of the invention to vibrate one of 
the device and the substrates voids are filled with underfill. 

With regard to claim 21 , Akram et al disclose wherein said vibrating one of said 
semiconductor device and substrate comprises placing said substrate on a support 
structure and vibrating said support structure (see column 5, lines 56-66). It would have 
been obvious to one skilled in the art at the time of the invention to place the device and 
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substrate on a support structure and vibrate the structure because the structure 
provides stability for the substrate and the device. 

With regard to claim 22, Akram et al disclose providing said flov\/able material 
substantially adjacent said first end of said semiconductor device for filling between said 
substrate and said semiconductor device by one or more forces acting upon said 
flowable material (see column 4, lines 60+ and column 5, lines 1-15). It would have 
been obvious to one skilled in the art at the time of the invention to provide a flowable 
material adjacent the first end of the semiconductor device for filling between the 
substrate and device by one or more forces because the flowable material is contained 
in a specified area between the device and the substrate and once the material is 
introduced into the area, forces will act to move the material. 

With regard to claim 23, Akram et al disclose wherein the substrate includes at 
least one aperture extending through said substrate and substantially located adjacent 
to another surface of said semiconductor device (see column 6, lines 65-67 and figure 
7). It would have been obvious to one skilled in the art at the time of the invention to 
include at least one aperture extending through said substrate and substantially located 
adjacent another surface of the device because the aperture provides a centralized 
point of entry for the underfill to flow into the space between the device and substrate. 

With regard to claim 24, Akram et al disclose wherein said flowable material is 
provided through said at least one aperture of said substrate substantially filling a gap 
between said substrate and said semiconductor device (see figure 7). It would have 
been obvious to one skilled in the art at the time of the invention to substantially fill the 
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gap using the aperture because this method provides another well known method of 
uniformly distributing underfill material. 

With regard to claim 25, Akram et al disclose providing said flowable material 
substantially adjacent to said first end of said semiconductor device for filling a gap 
between said substrate and said semiconductor device (see figure 7). It would have 
been obvious to one skilled in the art at the time of the invention to provide a flowable 
material adjacent the first end of the semiconductor device for filling a gap between the 
substrate and device because the material would distribute evenly. 

With regard to claim 26, Akram et al disclose providing said flowable material 
substantially adjacent to said first end and one of said first lateral side and second 
lateral side of said semiconductor device for filling a gap between said substrate and 
said semiconductor device (see figure 7). It would have been obvious to one skilled in 
the art at the time of the invention to provide that location of the flowable material to 
provide uniform, even distribution in the gap between the device and substrate. 

With regard to claim 27, Akram et al disclose wherein said substrate includes at 
least one aperture extending therethrough and substantially located adjacent to said 
another surface of said semiconductor device (see column 7). It would have been 
obvious to one skilled in the art at the time of the invention to provide that location of the 
flowable material to provide uniform, even distribution in the gap between the device 
and substrate. 

With regard to claim 28, Akram et al disclose wherein said flowable material is 
provided through said at least one aperture (see figure 7). It would have been obvious 
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to one skilled in the art at the time of the invention to provide the flowable material 
through at least one aperture because the aperture provides an entry point of the 
material. 

With regard to claim 29, Akram et a! disclose wherein said flowable material is 
provided from below said substrate (see figure 7). It would have been obvious to one 
skilled in the art at the time of the invention for the flowable material to be provided from 
below the substrate because inputting the material below the substrate does not run the 
risk of inadvertently soiling other parts of the device with underfill material. 

With regard to claim 30, Akram et a! disclose wherein said flowable material is 
provided through said at least one aperture contacting at least a portion of said another 
surface of said semiconductor device (see figure 7). It would have been obvious to one 
skilled in the art at the time of the invention to have the flowable material contact at least 
a portion of the surface of the device so that the underfill material does not have any 
large "air pockets" between the device and the substrate and so that the device is well 
set on the substrate. 

Claims 30-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kodnani et al., U.S. Patent No. 6,248,614 as applied to claims 1-2, 5-6, 9-12,15 and 58- 
60 and Akram et al., U.S. Patent No. 5,766,982 as applied to claims 4, 13-14, 16-30 and 
59 above, and further in view of Banerji et al., U.S. Patent No. 5,203,076. 

Kodnani et al and Akram et al fail to disclose the following steps: (1) wherein said 
applying said flowable material between said semiconductor device and said substrate 
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further comprises placing said semiconductor device and said substrate in a chamber, 
said chamber having an atmosphere therein having a variable pressure (claim 31 ); and 
(2) varying the pressure of said atmosphere in said chamber for said flowable material 
substantially filling a gap between said semiconductor device and said substrate. 

With regard to claim 31, Banerji et al disclose wherein said applying said flowable 
material between said semiconductor device and said substrate further comprises 
placing said semiconductor device and said substrate in a chamber, said chamber 
having an atmosphere therein having a variable pressure (see column 2, lines 49-57). It 
would have been obvious to one skilled in the art at the time of the invention to place 
the semiconductor device and substrate in a chamber when applying the flowable 
material process because the pressure chamber allows for distribution of the underfill 
without voids. 

With regard to claim 32, Banerji et al disclose varying the pressure of said 
atmosphere in said chamber for said flowable material substantially filling a gap 
between said semiconductor device and said substrate (see column 2, lines 55-68 and 
column 3, lines 1-10). It would have been obvious to one skilled in the art at the time of 
the invention to vary the pressure of the chamber so that the underfill material can flow 
and fill out the gap between the device and the substrate without creating any voids. 
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Allowable Subject Matter 

Claims 3, 7-8 and 61 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim 62 is allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record fails to disclose wherein said wetting agent layer includes 
a layer of silane; wherein said wetting agent layer comprises a plurality of layers; 
wherein said wetting agent layer comprises one of glycidoxypropyltinethoxysilane and 
ethyltrimethoxysilane. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Master eta!., U.S. Patent No. 6,103,549; Desai et al., U.S. Patent 
No. 6,251,766; Umbaugh, U.S. Patent No. 3,869,787. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Josetta I. Jones whose telephone number is 703-308- 
5871. The examiner can normally be reached on M-F 9:00-6:30 and alternating Fridays 
9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John F. Niebling can be reached on 703-308-3325. The fax phone numbers 
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for the organization where this application or proceeding is assigned are 703-305-3432 
for regular communications and 703-305-3432 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 




Ajessett&l. Jones /""\ a 0 

September 20, 2001 'v \ /^^ oX^^ 

John F. Nieblins 
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